We report the synthesis, electron paramagnetic resonance and electrochemical properties of a novel stable radical of the TTM series. Its strong electron acceptor ability has been tested with (2)-epicatechin, a natural polyphenolic antioxidant.
Organic radicals derived from the TTM series (tris(2,4,6-trichlorophenyl)methyl radical (1)) are among the most stable carbon centered radicals due to steric hindrance of the substitutes around the trivalent sp 2 -carbon atom. 1 However, they are very sensitive to redox processes and some of them are thus characterized as a new type of stable magnetic substrate exhibiting amphoteric redox behavior which make them good candidates to react by electron transfer reaction with either electron donating or accepting reactants to the corresponding carbanions or carbocations which have comparable stabilities. 2 As these reactions can be monitored by electronic spectroscopy and electron paramagnetic resonance we are interested in exploring the potential of these radicals as chemosensors of natural and synthetic polyphenols. Redox properties of these radicals are chemically modulated with the introduction of different functional groups in the molecular structure either by replacement of the aromatic para-chlorines 1b,c or by electrophilic substitution in the free aromatic meta-positions, 3 in such a way that each radical species can show a different standard redox potential in cyclic voltammetry (CV). In this way, a list of redox chemosensors will be available to use, the suitable radical depending in each case on the electron donating properties of polyphenols.
The stable free radical DPPH has been widely used to conveniently test the free radical scavenging activity of the natural polyphenols by hydrogen abstraction reactions, generating relatively stable phenoxyl radicals which result in the formation of ortho-quinones. 4 The method does not measure the capacity of natural polyphenols to participate in electron transfer reactions. However, carbon centered radicals derived from TTM do not directly abstract hydrogen due to steric factors and when the standard potentials of the radicals are appropriate, the reactivity will be based on the ability of the radical A to abstract an electron of the polyphenol R-OH to generate transient radical cations which subsequently will evolve to stabilized phenoxyl radicals by removing a proton to the medium (Scheme 1). In this context, now we report a new free radical of the TTM series, the tris(2,4,6-trichloro-3,5-dinitrophenyl)methyl radical (2), its oxidant properties being analyzed in the presence of very diluted solutions of a natural polyphenolic antioxidant of the family of flavanols such as (2)-epicatechin.
For the preparation of 2, tris(2,4,6-trichlorophenyl)methane (3) 5 was converted by prolonged (6 days) and exhaustive nitration at 130 °C with fuming sulfuric acid and nitric acid (3+1) to tris(2,4,6-trichloro-3,5-dinitrophenyl)methane (4) (32%). Treatment of the hydrocarbon precursor 4 with an aqueous solution of tetrabutylammonium hydroxide in THF in an equimolecular ratio and at low temperatures (250 K) (45 min) gave a red solution of the carbanion which is oxidized to radical 2 in the presence of an excess of 2,3-dichloro-5,6-dicyanoquinone (Scheme 2). Highly diluted solutions of carbanion in THF are stable and the absorption spectrum consists of a broad band (l max = 500 nm; e = 23 500 L mol 21 cm 21 ). † Radical 2 is stable in solid form, and in chloroform solution in the dark its stability is > 99% after two days. The absorption spectrum of 2 is characterized by two typical radical bands (Fig.  1) , with the second band showing hyperfine structure, at l(e) in nm(dm 3 mol 21 cm 21 ) 385(22 600) and 513(740) and 560(800). These bands are bathochromically shifted relative to those of TTM radical (373, 478 and 542 nm). As the stability of the radical series of TTM is mainly governed by the presence of the six ortho-chlorine atoms, all of which adopt a propeller-like conformation 6 with very similar torsion angles between the central carbon atom and the phenyl groups, the bathochromic shift is in correlation with the extended conjugation due to the nitro substitution in all meta-positions.
The 
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0.96 V at n = 200 mV s 21 and 0.78 V at n = 20 mV s 21 ) oneelectron redox pair corresponding to the process A· + 1e " A 2 at a redox potential (E 0 ) shown in Table 1 . The reversibility of this electrochemical process is indicative of the stability of both species. Redox values for the reduction processes of other stable radicals of the same triphenylmethyl series such as 1 and (4-amino-2,6-dichlorophenyl)bis(2,4,6-trichlorophenyl)methyl radical (5) are also listed in Table 1 .
It is worth emphasising the positive value of the peak potential for the reduction of 2 to its anion as a consequence of the strong electron acceptor properties of this radical. The remarkable shift in the redox potential of 2 relative to those of radicals 1 and 5 opens up the possibility of modulating the redox properties as a function of the different substituents in the aromatic structure of these open-shell species. Consequently, radical 2 unlike radical 1 7 is a good chemosensor of the presence of (2)-epicatechin. So, the oxidant ability of radical 2 as a good electron acceptor compound was evaluated by EPR, measuring the decrease of the intensity of the radical signal from a diluted solution (100 mM) in choroform-methanol (2+1) in the presence of variable concentrations of (2)-epicatechin, and the results were plotted as the molar percentage of reduced radical against the concentration of (2)-epicatechin (Fig. 2) . 8 X-Band electron paramagnetic resonance (EPR) spectrum of radical 2 was recorded in degassed CH 2 Cl 2 solution at room temperature and showed a narrow band (DH pp = 0.4 G) with non-resolved nitrogen splitting (a 6N < 0.4 G) (Fig. 3) . At higher gain values, the isotropic coupling with the 13 C nuclear spins of the a-carbon atom, the three bridgehead carbon atoms, and the six ortho-carbon atoms appeared in the spectrum on both sides of the main spectrum at approximately 30.0 G, 13.0 G and 11.4 G. 9 We have reported the synthesis, and the electrochemical and magnetic properties of the stable triphenylmethyl radical 2.
Magnetic quenching of 2 by electron transfer reaction has been satisfactorily tested with (2)-epicatechin. As the antioxidant activity of natural polyphenols is closely related to their electron donating properties, 10 this strategy opens up a new convenient way to evaluate natural polyphenols which are complements of the organism's antioxidant defence system. Work is now in progress to test the ability of this stable radical 2 and other related radical species with different plant polyphenolic antioxidants.
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